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TO ALL @iOM IT HAY CONCEPN 

BE IT WOW, THAT I, HIKOLA TESLA, from Smilian, 
Lixe, Border Country of Austris Hungerr, ~eSident of 
New York, in the County and State of New Yor’, Electric- 
ien, have invented cestsin new and useful improvements 
in methods and apparatus for Converting Alternating into 
Direct Currents, and I do he reby declare that the follow 
ing is a full, clear, snd exact deser iption of the game. 

In nearly all the more important industrial app li- 
cations of electricity, the current is produced by ayn 
mo-electrie machines driven ing power, in the. coils of 
which the currents developed are primarily in reverse 
ai rections or what is known’as alternstings . As marg- 
electrical devices and systems, however, require direet 
current, it hzs been “1suel to correat the current slter 
nations by means of 2 commutator instead of taking them 
orf directly from the generating coils. 

The pupa erornty of alternating eurrent .mschines 
in all cases where their currents can be used to edvan- 
tage, renders their employment very desirable, ss they 
mey be mach mre economically constructed and onerzted 
and mavobjest of this invention is to provide reens for 
directing or conve rtirg st will st one or move points in 


a circuit, alternating into direct currents. 


Py 


Stated orozdly, the invention consists in obtzin- 
ing direct from alternating currents. or in firecting 
tne r2¥C8 of en altcrmmating current so 2s tO produce gdi- 
mect Or substentially direct currents,. ~ develosing or 
FeOducing in th. or>aneches of the circuit invluding e 
Source of olrernating currents, either permanently or 
periodically, end oy electric, electro-msenstic, or mace 
netic agencies, manifestations of energy or what may be 
termed active resistances of orposi te doctwiest character 
whereby the currents or current waves of opra site sien 
Or direction will oe diverted ee different sireuite, | 
those of one ‘sign pessing over one breach and those of 
opposite sign over another. 

Thu cease of © ci aanle divided into two paths onl; 
may be considered herein inzsmuch as any further subdi- 
vision involves merely ean extension of the S2me cenvural 
principle. 

Sclecting then, any circuit through which ia flow- 
ing an alternating current, let such circuit be divided 
at ony desired voint into two branches or paths. In one 
of inese paths is inserted sore Weviee to create an elece 
‘tro-motive force oprosed to: the weves or impulses of 
current of one sign, and 2 similer device in the other 


branch whith opreses the waves of opposite signse 
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Assume, for exemple, - these dcvizes sure batteries, 
primery or seco:dary, or eontimauous current dynagito msm 
shines. Tne waves or impulses of ovrosite direction, 
composing the csin current, have 2 natural qenaeany to 
divide besweenthe two branches, but by reason of the opps- 
site electrical ensracter or effect of the two branches, * 
one will offer 2n easy passce to & current of 2 certain 
direction, while the other will offer a relatively high 
resistance to the passage of the seme current... The 
result of this distribution is that the waves of current 
of one sign will - pertly or wholly - pass over one of: 
the paths or branches white those of the opposite sign 
pass over the other. 

There may be thus obtzined from an slernating cur: 
rent two or more di-eet currents, without the employment. 
of any commtstor such ss it hes been heretofore ragard-_ 
di 2s necessary tO U5E> The current in oither branch. 
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may be used in the same way and for the sgme ‘purposes: as. 


yee 


any other direct current, thet is, it m2y be made oe 
acnetee secondary batteries, energize eloctro-magnots; 0 
usei for ony mines analasous purpose. 

In the drawings some of the various wzys fry. which; 
ti:is invention mzy be carried out 2re illus puatedss 

The several figures are di2gremmatic in character: 
and will be des:rived in detail in their orce re 


Pigure 1 represents a plan of directing the altem 
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nating currents by means of devices rurely eleetrical in 
cnearactere A designates = renerator of alternating 
currents snd B, B, the oer or line virsiit ene re frome 

At any given point in this circuit 2% or reer 
wnicn it is desired %0 optain direct sprrents, we gir 
suit B is divided into two paths or branches C, De 
In each oF * ese brencnes 18 sisced an -leetrical gener 
stor which for the present may be assumed to sroduve ai- 
ract or vontinucus gurrents. 

Te direction of the current hus produced is vup- 
posite in one branch to that of the current in the other 
vrench, o* considering the two nranches, as forming & 
closed circuit, the fencrators E, F, #re connected up in 
series therein, one cone rator in ezch part oF nalf of the 
circnuite | 
The electromotive torce of the current sources E und F 
may oe equal to, or higher or lower then tne elect7om 
motive forces in the branches C, D, OF between the points 
X end Y of the circuit B, Be If equal, it is ica 
that current waves of one sign will be opposed in ‘one 
pranch end assisted ins the other to auch 2n extent that 
all of the waves of one sign will pass over one pren sh 
end those of oppo site sign over whe otrere if, on the 
other nana, the electromotive force of che sources £, F, 
be lower then thet between A end {, the eurrents in po th. 

enches will be alte matings but the waves of one sign 


will prepondcrate e 
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One of the rmener2tors o- saurces 
of current E, cr ¥, may ce dispensed with, but it is 
preferable to employ both, if they o. 2fer an appreciable 
resistance, 28 “ne two drenches will te thereby better 
balanced. The translating or other devi:es to 5e 
acted upon by che eueeent are designated by the letiers 
GQ, and they sre inserted in the branches ©, DO, in sny 
desired manner, but in order to better preserve -n even 
belance cetween the branches. tue regard should se néd 
to the mumber 2nd character of the devices as will be 
well understood. 

Pigures 2, 3, 4,and 5, illustrate what may be 
termed electro-magnetic devices for accomplishing 2 
similar result. That is to say, instead of producing 
directly by a generator sn electro-nutive force in seuhi 
branch of the circuit,2 field or fielcs of force is es- 
tablished, and the branches led through the seme in sich 
manner thet an ective opposition of ofrosite effeot om 
ua eos t20R wil? ne developed therein by the passage or 
tendency to pass off the Deistieas of current. 

In figure Zs fo r exemple, A is the generator of 
siternatirgaurrents, B, By. the line circuit, and C D-the 
branches ¢ over which the alternating currents sre discot- 
as | In each branch is included the secondary of @ 


~ 


transformer or induction coil, which, since they corres- 


pond in their netions to the batteries of ws previous 


Pifsre, ire desirneted by the letters E, F,. 
-mé primaries H, H' of the induction soils or 
transforners 2zre corrected weir in p2rallel or series 
with 2 scurce of direct or continuous current T, and the 
munber of convolutions is so ezleul2ted for :he Strength 
of the current from I,that the coils J, J' will be satu- 
rated. 

tne connedgtions 2re such thet the conditions in 
the two transformers are of onrosite chzerse ter, that fs 
to easy, the arrangement is such that 2 current wave or 
impulse corresponding in direction with that of the ai- 
reot curreat in one primary es H, is of opposire direc- 
tion to thet in the sive nel mary: Hs hence it results 
that while one secondary offers = resistence or opposi- 


tion to the passage thy rough it of awave of one sign, 


2% 2 
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the other second2ry similarly opposea a weve of opposite 
sign. In consequence, the waves of one sign will, to 2: 
greater or less extent, pass by the way of one branch, 
while those of opposite sign in lixe mar..er pass over ‘hw 
2 other | prone 

In lieu of saturating the primaries by = source" 
of haa current, they m2y be included in the 
‘branches C,.D, respectively, and their secondaries peri- 
sdieaiay nenieei reuited by any suitable mechanicel da- 


vices, such 2s 2n ordinery revolving commutator. 


It will be und. rs*tond of course, thet the rotation and 
astion of wc caomiurtstvor mist be mn gvnenronisn or in 
proper accord with tte periods of the sliernsztion in or- 
ner to secure the desired results. 
Such 2 disposition is represented dicremnaticelly 
in Pigure Je Sorresponding to the previous figures, 
A ig the generator of slterneting currents, B, B, the 
line end C, D, che two branches for the aivect currents. 
In brench C ere included two primary coils E, E', snd 
in oranch D are two similer primaries F, Pp’. The corres- 
ponding secondaries for these coils and which are on the 
acme cuddivided cores J and J*, are in cireuite, oi 
minals of which connect to opposite segments K, K' end 
_L, BL’, respectively of © COMTUTALOM, | Brushes b b ce 
sear upon the commtstor und 2lternstely short-cirvuit — 
the plates K 2nd K' and L and L' through a connection Ce 
Tt is obvious that either the marnets 2nd the normutator 
or the brushes may revolve, | 
_ fhe ope ration will be understood from 3 consider= 
ation of the effecta of closing or shortecircuiting the 
“ggcondariens | For example, if at the instant shen a 
“ giveiweve of current passes, one set of secondsries be 
short-circuited nearly all the current flows through the 
-eorre spond ing privaries, buy the secondaries of the oth- 
er brensh being open eircuited, tne self-induction in 
the primaries is highest and hence little or no current 


will pass through thet branch. 
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“ranches «se él*tcrntely short-ciroui ted, the result 
will be tnat the Currents of one Slen pass over one 
Oranch and those oF the opposite Sign over the other, 

The Qissdvanteres of tnis arrenpement which Would 
seem *0 result fros: the emrloyment of Sliding cOonzacts, 
is in realiey very Slight, inesmich “5 tne electromotive 
force of the ee f2y be made exceedingly low so 
that srerki ag at the orushes. ig avoided. 

Pisure 4 is = disrtram pertly in section of snothyer 
plan of Carrring ont the invention. 

The cireuit Bin this ese ig divided 2s pero 
end each branch ineluies the oils of both the field and 
revolving arretures of two Induction devices, The arn 
atures 0, P, are ‘preferably mounted on the s-re shaft, 

and are adjusted relatively +S oné another in such man= 
ner that when the ‘Selfinduction in one brench as C ig 
maximum, an the other pre v-h Dit is minimun, 

The srmatures ove rotsted in s:nchronism with the 
alternations frcem the source A, The winding or po- 
sition of the armature coils igs such thet a current in <« 
aba direction passed throurch both syestures would es- 

: tabliat: “in one, poles similer--to hate in the edjacent 

poles of the ‘fiend, ond in the other, poles unlike the 

adj scent field Poles, 25 indicated dy n,n, 8s, &,in the 
dre owing. 


If the like poles ere Presentcd 2s shown in cir~ 


aoe dD: the conaition is that of > closed secondary upon 
2 crimery, oF in che rositicn of lezst inauctive resis 
tence, rence & given alternation of current will pass 
mainly throurh Dy A half revolut os of the naga 
cures produces of os asite effect snd the succeeding oi 
went impulse p2sses through Ce | 

Using this ee vs on {llustretion 4% is evi- 
dent that che fields R, =, 7° be rermanent mepnets oY 
independently excited and the ermatures O.2 driven ‘as 
in me present esse 80 23 tO producé altemate currents 
wnich will set up alzermately, impulses of opro site aie = 
rection in the two yrenches D, C, which ‘$n guch cass 
would include the armature gircults and sransiating do= 
vices sale: 

In Figure 5 a plan site native with that horn, 
in Pigure 5 is iilustrated- In the previous ‘ease ii * . 
ustrated, each branch © and D contained one oF a es, 
mary soils, the secondaries of mich were periodically. 
a hai eoul als in “svnchrongsm with the siternations of. 
current from che main source A, and for this purpose a 
comaitstor wes employed The matter may, however, be 
ai spensed with, an and sn armature with a closed soil sub- 
: stituted 

 'Reverring to Figure 5, in one of the pranches, 48 
Cc, are two coils K' wound on lemingsted cores and in the 
other branches D arc sgimilsr coils Kh’. A subdivided 


or leminated erasture o' carrying = closed soil R’ is 


ge 


yrot2chy suprorted setmeen the soils M' N' ss Snowne 

In the position chown, mst 38 with tne coil R 
perallel with the convolutions of the rrimaries n'u', 
practicelly the mole current wail pass shrougn b-= ch OD, 
because the Sclt-inductson in coils M’ ul’ is maxinmute 
If, tie refore ,; the symature ana coil 5° votuted in syn- 
vnronism with the penne of the source A, the same 
results 376 optal ned ‘as in the case of Figure o¢ 

Figure ée is an instence of what may be calied 2h 
diatinct ion zo the orperes a mapnetic mess of securing 


the results asrived nt in this inventions v ani ¥ are 


v '¥' Y cieinnae” Tne armatures ore mene of shin: i 
laminas of soft iron OF eteel, and the amount of magnetic: 
| metal which eney contain is 50 e2ncul= ted thst they will. 
be fully or nearly  geturated by the magnets> Around te 
armatures sre coils Ez F, cont2ined respectively in the ; 
“gireatts 6 and Dest | 

Tne connect ions and electrical sonaitions in this. 
case ere eimiler to thoee in Figure <>» exzept thst. the ae 


~ 


ourrent source 1 ‘6f Figure 2 is dispensed with — a 
euturation of the “gore of coils EF opts ined con the = 
permanent magnets « 

In the sllustrations heretofore given, me two 
pranches oF paths conte ining ene eransiatiné or induction 


devices end in e2cn instance srown 5S in derivation one 


to wre other, put this is not always necess2ry* 
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Por example, in Pigtwe 7, is an alcernating current ser 
erator, Ss, @, the line wires or cirguit. At any given 
voint in the circuit two psths 2s DD', sre torned, end 
2% another point two peths as 0 C',. Rither psir of ... 
group of psthe is similar to tne rrevious dispositions 
With the elevtricel source or induction device 4M One 
branch only, while the two groups teken together form — 
the obvious equivalent of the csses in xwxnich an inaet ten 
device or goner2ztor is included in both pbrencnes. 

In one of the paths 2s D sre included the devices 
to be-opersted by the current. Tn the other brench 
2s D' is an induction device that oproses the current.- . 
impuisea of one Gieestion and directs them thr ough -the - 
branch D. -: , So also in branch C are translating devices 
G end in the branch C° an induction device or its suites 
glient thatdiverts through C, ismpulses of opposite direc= 
tion to those difiverted by the devize in branch D’. | : 

A specisl form of induction device for this pure 
pose is also shown. J J' are the cores formed with : 
pole pioces upon which are wourd the coils M Ne Between 
the se pole proces are mounted at right angles to one an 
other the magnetic armatures 0 P, presevepse vaunted on 
the same “ghaft and jeeienea to be rotated in synchronise 
with the alternations of current. When one of the arm 


atures is in-line with the poles or in the positién OCcir . 


pied by armature P, the megnetic circuit of the inductia 
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device is y;wactically closed, hence there will be the 
Rreatest opsosition to the passare of a current through 
coils NN. The alternation will therefore pass by 
wey of branch 0; at the sume time, the megnetio circuit 
of the other induction devise being broken be the posi- 
tion of the s-rrature Q, there will be less oprosition to 
the current in colls KR which will shunt the current from 
brench C. 

Ac pavieraat of the current being attended by — 
shifting of the armatures the opposite oftect iu producai- 

There sre neny other nodificstions of the means 
oY nethods of carrying out this invention, but it (eraak 
dcemed necessary herein to specifically refer to more | 
then those. described es they involve the chief modifica 
tions of the plan. | In all’of these it will be observed 
that there ¢s nevotoned. ir One or xll of the branches 
of 2 circuit from 2 source of esiternating currents an 
autive (as distinguished from 2 dead) resistence, or op- 
‘position Me. the currents of ore sign for the purpose of 
diverting the currenta of that sign through the other or | 
another path, but permitting tthe currents of opposite 
“esa to pass without substential opposition. 

Whetnes: the division of the currents or -waves 
of current of oprosite sign be effected with sbsolute 
vecinion Sn not is immaterial to the invention since 
it will be sufficient if the waves ure only. partially 
diverted or directed, for in such c2se the freponderating 


influence in each branch of the circ :it ot the weves of 
cne eign secures the some practical results in bane if 
not 211 resrects as though the suneent were direct and 
conti rmous. | 

An elternating aad diroat current have been com 
bined so that the waves of one arrection Or sign wore = 
partially or wneaey overconé by the direct current, but 
by this plan only one eet of slternations are utilized, 
whereas by this system the entire current is rondered ie 
avai iable,. 

By obvious epplicat ions of this discovery, it ose 
rossible to produce 2 self-exciting nl ternating dynamo; 
or %o operate direct curr-ent meters on alterhating cur= 
rent circuit, or to run various devices, such ag sre. 
lamps, by direct currents in the same aireuit with inven 
cescent lemps or other devices run by alternating cur . 


rents, 


CLAIMS. 


| 1 The method herein set forth of obtaining 
‘direct from siternating currents, which consists in de= 
ve loping or producing in one branch of 8 evirenit from an 
alternating current source an active resistance to the 
current impulses of one direction,whereby the ssid cur 
rents or weves of curvent will be diverted or directed 
througn enntrer branch. 


Ze The method of obtaining direct from slterna- 
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ting SHS Ss waich consists in dividing the vath of an 
alterna*ing current into branches end Aevelevine in. ohe — 
wl szid branches, gither pe hoansiiyy or periodically, 
an preerracs foree or active resists ance counter to or 
opposing the cusrents or current weaves of cne sign, 2nd 
in the other brench 2 force counter to oe opposing the 
currents or current saute of cpposite sign, 28s set forth. 

Se The method af obtaining direst fron elter- 
mating cuirernts, wiich consists in dividing the path of 
‘the alernat ing current ‘into eronches, esteblishing fielés 
of ferce and leecding the ssid branches through ssid | 
fields of force in subsets ntially the manne Yr set: forth, 
whereby electro-motive forces of opposit te a direction will 
be produced thevetas 

4e The oc’ mb ination with the branches of a divid- 
ed circuit cerrying ite eiewittne currents, of devices 1n | 
cluding in or connected with the said brenches end ae 
ble of Severn ene or exerting an active opposition or os 


electro-motive force counter to the current. wuves of. one 


dire:tion or sign, as herein aet forth. 
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‘Signed 4 in ene presence of-. | . 
Fiatt he G S btytn, M- 
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